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A POSTER 1
BLOGGING AS AN ASSESSMENT TOOL FOR A RESEARCH-BASED INTRODUCTORY

BiloLoOGY LAB
TAMARAH ADAIR, BAYLOR UNIVERSITY

OVER THE PAST 3 YEARS WE HAVE IMPLEMENTED A RESEARCH-BASED LABORATORY FOR INCOMING
FRESHMAN BIOLOGY STUDENTS. ONE WAY IN WHICH WE ARE ASSESSING THE RESULTS OF THIS
PROGRAM IS THROUGH A REQUIRED BLOGGING ACTIVITY. THE BEARS IN THE SEA BLOG COLLECTS THE
THOUGHTS OF 24 STUDENTS DURING A SHARP LEARNING CURVE AND COMPLETION OF A SCIENTIFIC
DISCOVERY. STUDENTS WERE TOLD TO BLOG REGULARLY DURING THE FALL AND SPRING SEMESTERS
ABOUT ANY TOPIC CONCERNING THE COURSE. THE COURSE CONSISTS OF A WET LAB PORTION IN THE
FALL, IN WHICH BACTERIOPHAGE ARE COLLECTED AND ANALYZED, AND A GENOMICS PORTION IN THE
SPRING, IN WHICH THE GENOME OF ONE NEWLY DISCOVERED BACTERIOPHAGE IS SEQUENCED, FULLY
ANNOTATED, AND SUBMITTED TO GENBANK. WHAT CAN WE DISCOVER ABOUT STUDENT LEARNING BY
ANALYZING THESE BLOGS? THE QUALITATIVE RESEARCH SOFTWARE NVIVO, IS USED TO CLASSIFY AND
ANALYZE RECURRING THEMES FOUND IN THE STUDENT COMMENTS. THIS POSTER WILL OUTLINE THE
MECHANICS OF USING NVIVO FOR THIS TYPE OF INVESTIGATION AND THE PRELIMINARY RESULTS THAT
HAVE BEEN OBTAINED.

B Poster 2

THE PERFECT STORM FOR REFORM
ELIZABETH ALLAN, UNIVERSITY OF CENTRAL OKLAHOMA

THE UNIVERSITY OF CENTRAL OKLAHOMA (UCO) WAS FOUNDED IN 1890 AS THE STATE’S FIRST PUBLIC
INSTITUTION OF HIGHER LEARNING. THE BIOLOGY DEPARTMENT IS THE LARGEST IN THE COLLEGE AND
HAS OVER 900 MAJORS TAUGHT BY 30 FULL-TIME FACULTY MEMBERS. THE BIOLOGY CORE CURRICULUM
SEQUENCE WAS DEVELOPED IN RESPONSE TO POOR STUDENT PERFORMANCE IN UPPER-LEVEL BIOLOGY
COURSES, AND BEGINS WITH BIOLOGY FOR MAJORS. WHEN FIRST DEVELOPED, THE COURSE WAS
SIMILAR TO MOST BEGINNING BIOLOGY COURSES. THERE WAS TOO MUCH CONTENT AND THERE WERE
TOO FEW MEANINGFUL INTERACTIONS WITH THE CURRICULUM. THE COURSE QUICKLY BECAME ONE OF
THE MOST FAILED COURSES IN THE UNIVERSITY (MEAN FAILURE RATE > 50%). THREE EVENTS — THE
DEVELOPMENT OF AN INTRODUCTORY COURSE WITH A LOW SUCCESS RATE; A CUR REVIEW THAT
REVEALED THE NEED FOR A STRONGER, MORE ROBUST CORE; AND THE NECESSITY OF DEVELOPING AND
IMPLEMENTING AN ASSESSMENT SYSTEM — RESULTED IN SIGNIFICANT CHANGES IN THE BIoLOGY 1204
CURRICULUM AND IN THE WAY IN WHICH FACULTY TEACH THE COURSE AND CONSEQUENTIALLY, HOW
STUDENTS EXPERIENCE THE COURSE. THOSE CHANGES AND THE PROCESS THROUGH WHICH CHANGE
OCCURRED ARE DESCRIBED HERE.



A Poster 3

THE VALLE VERDE LIVING LAB AND NATIVE CACTUS GARDEN AS A CATALYST FOR
FACULTY AND STUDENT COLLABORATION, ENGAGEMENT AND INNOVATION
CARLOS AMAYA AND DOMINIC LANNUTTI, EL PASoOo COMMUNITY COLLEGE

AS A CONSEQUENCE OF THE LACK OF ADEQUATE LABORATORY SPACE AND THE NEED FOR THE ADDITION
OF SPECIALTY CLASSES SUCH AS BOTANY, ENVIRONMENTAL SCIENCE AND RESEARCH TECHNIQUES,
BIOLOGY FACULTY WERE FORCED TO THINK OUTSIDE THE TRADITIONAL LAB SETTING IN ORDER TO BE
ABLE TO OFFER SUCH CLASSES. THE CREATION OF THE VALLE VERDE LIVING LAB (AN URBAN
COMMUNITY GARDEN) AND NATIVE CACTUS GARDEN ALLOWED FACULTY TO INTRODUCE STUDENTS TO
BASIC GARDENING TECHNIQUES, NATIVE FLORA, AND THE BIOLOGICAL CONCEPTS INVOLVED IN THESE
SYSTEMS. THE INCORPORATION OF THE GARDENS INTO THE COURSE CURRICULUM ALSO ALLOWED
STUDENTS TO APPLY THE CONCEPTS GAINED IN LECTURE AND REINFORCED STUDENTS’ MASTERY OF
LEARNING OUTCOMES REQUIRED FOR EACH OF THE COURSES. THE CREATION AND SUBSEQUENT
SUSTAINABILITY OF THE GARDEN IS A DIRECT RESULT OF STUDENT AND FACULTY INTERACTION AND
COLLABORATION. THE STUDENTS HAVE BEEN INSTRUMENTAL IN CREATING THESE ALTERNATIVE LAB
SPACES AND HAVE IN TURN SHOWN A GREATER LEVEL OF ENGAGEMENT AS WELL AS INNOVATION IN
TERMS OF THEIR PROJECTS AND FUTURE ENDEAVORS.

B Poster 4

OVERCOMING FRESHMAN TRAUMA: ENGAGING NEW UNIVERSITY STUDENTS IN
LARGE CLASSROOMS
BRIAN ANTONSEN, MARSHALL UNIVERSITY

MARSHALL UNIVERSITY'S SCIENCE STUDENTS FACE SEVERAL CHALLENGES IN ADDITION TO THE RIGORS
OF STEM COURSEWORK WHEN THEY ARRIVE FOR THEIR FRESHMAN YEAR. A LARGE NUMBER ARE FIRST-
YEAR COLLEGE STUDENTS AND MANY ARE FROM ECONOMICALLY DISADVANTAGED FAMILIES AND
REGIONS. AS FACULTY, ESPECIALLY IN OUR LARGE INTRODUCTORY COURSES, OUR ABILITY TO ENGAGE
THESE STUDENTS IS CONSTANTLY TESTED. HOWEVER, WE ALSO HAVE A TREMENDOUS OPPORTUNITY IN
IDENTIFYING AND MENTORING SOME EXTREMELY TALENTED STUDENTS WHO HAVE NOT YET BEGUN TO
REALIZE THEIR FULL POTENTIAL. IN OUR INTRODUCTORY BIOLOGY COURSES, WE HAVE IMPLEMENTED
SEVERAL TECHNIQUES AND INITIATIVES TO HELP US CONNECT WITH STUDENTS AND RAISE THEIR
ACHIEVEMENT LEVELS. THESE INCLUDE USE OF AUTOMATED CLASSROOM RESPONSE SYSTEMS, ONLINE
LEARNING TOOLS, AND A LEARNING ASSISTANT PROGRAM THAT ENCOURAGES TALENTED ADVANCED
UNDERGRADUATES AND FRESHMEN TO INTERACT WITH AND LEARN FROM EACH OTHER. THE SUM TOTAL
OF OUR LEARNING FROM THESE EFFORTS IS: LACK OF STUDENT SELF-ENGAGEMENT IS A (OR THE) MAJOR
OBSTACLE TO LEARNING AT OUR UNIVERSITY, AND THE BEST WAY TO OVERCOME THIS IS USE OF TOOLS
OR TECHNIQUES THAT HELP ENGAGE STUDENTS AND ENCOURAGE THEM TO PUSH THEMSELVES IN A
MEANINGFUL WAY.



A Poster 5

USING STUDENT LEARNING OUTCOME RESULTS TO PREDICT STUDENT SUCCESS IN
INTRODUCTORY BIOLOGY
ANDREA S. ASPBURY, TEXAS STATE UNIVERSITY, SAN MARcoOsS

STUDENT LEARNING OUTCOMES (SLOS) ARE STATEMENTS THAT SPECIFY WHAT STUDENTS WILL KNOW,
BE ABLE TO DO OR BE ABLE TO DEMONSTRATE WHEN THEY HAVE COMPLETED A COURSE, OR PARTS OF A
COURSE. SLOS ARE USUALLY EXPRESSED AS KNOWLEDGE OR SKILLS, AND THEY SPECIFY AN ACTION BY
THE STUDENT THAT MUST BE OBSERVABLE, MEASURABLE AND POSSIBLE TO DEMONSTRATE. | PROPOSE
TO USE THE SLOS THAT ARE LINKED TO MASTERINGBIOLOGY® CONTENT TO MEASURE STUDENT SUCCESS
IN A LARGE INTRODUCTORY COURSE FOR BIOLOGY MAJORS. | WILL DETERMINE THE PERCENT AVERAGE
SCORE ON 10-20 LEARNING OUTCOMES FOR EACH OF 3 UNITS TAUGHT DURING EACH SEMESTER-LONG
COURSE. | WILL THEN EXAMINE THE RELATIONSHIP BETWEEN SLO SUCCESS AND EXAM SUCCESS FOR
EACH OF THE 3 UNITS, AS WELL AS FOR THE COMPREHENSIVE FINAL EXAM. THIS STUDY WILL BE
REPLICATED ACROSS INSTRUCTORS AND SECTIONS OF THE COURSE FOR 3 YEARS. PRELIMINARY DATA
SUGGEST THAT THERE IS A NEGATIVE RELATIONSHIP BETWEEN STUDENT SUCCESS ON EXAMS AND
STUDENT SUCCESS AS MEASURED BY SLOSs.

B POSTER 6
USING MAJOR PRINCIPLES FOR MATTER AND ENERGY AND NATURAL SELECTION IN

INTRODUCTORY BIOLOGY
PAUL BEARDSLEY, CALIFORNIA POLYTECHNIC, POMONA

COGNITIVE PSYCHOLOGISTS AND SCIENCE EDUCATION RESEARCHERS SUGGEST THAT TO DEVELOP
EXPERT-LIKE THINKING IN A DISCIPLINE, STUDENTS NEED A DEEP FACTUAL UNDERSTANDING BASED ON
A COHERENT CONCEPTUAL FRAMEWORK INVOLVING THE MAJOR SCIENTIFIC PRINCIPLES OF THE
DISCIPLINE. PRIOR RESEARCH HIGHLIGHTS THAT HIGH SCHOOL AND COLLEGE STUDENTS OFTEN FAIL TO
USE MAJOR SCIENTIFIC PRINCIPLES ASSOCIATED WITH ENERGY AND MATTER (E.G. WILSON ET AL. 2006)
AND NATURAL SELECTION (NEHM AND REILLY, 2007). TO ADDRESS THESE CONCERNS, THE FIRST
QUARTER OF THE FOUNDATIONS OF BIOLOGY SERIES FOCUSES ON THE THEMES OF ENERGY, MATTER
AND EVOLUTION. TO HELP STUDENTS USE MAJOR PRINCIPLES OF ENERGY AND MATTER, WE REPLICATED
THE APPROACH OF WILSON ET AL. (2007) AND ASKED STUDENTS TO TRACE MATTER AND ENERGY IN
SYSTEMS THROUGHOUT THE COURSE, AMONG OTHER PEDAGOGICAL APPROACHES. PRELIMINARY
RESULTS SHOW LARGE STUDENT GAINS IN USING MAJOR CONCEPTS IN MATTER AND ENERGY.
ADDITIONALLY, WE ATTEMPT TO INTEGRATE EVOLUTION INTO EVERY TOPIC COVERED IN THE COURSE,
STARTING WITH RELEVANT, RECENT EXAMPLES OF NATURAL SELECTION IN HUMANS. THE “EVOLUTION
CHAPTERS” ARE NOT A PART OF THIS FIRST QUARTER COURSE, BUT STUDENTS ARE ASKED TO APPLY THE
MAJOR PRINCIPLES OF NATURAL SELECTION IN MULTIPLE CONTEXTS. PRELIMINARY RESULTS SUGGEST
STRONG STUDENT GAINS, EVEN FOR CONCEPTS INVOLVING PROMINENT MISCONCEPTIONS.



A POSTER 7

REPORT ON A FLIPPED INTRODUCTORY BIOLOGY COURSE
SCOTT BOWLING, AUBURN UNIVERSITY

FLIPPED COURSES EMPHASIZE INTRODUCTION OF CONTENT OUTSIDE OF THE CLASSROOM AND FOCUS ON
ACTIVE LEARNING IN THE CLASSROOM (AND OUTSIDE OF IT AS WELL). A FLIPPED COURSE FORMAT WAS
USED FOR TWO LARGE SECTIONS OF A FIRST-SEMESTER INTRODUCTORY BIOLOGY COURSE. KEY
PREPARATION LEARNING TOOLS INCLUDED LECTURE NOTES AND LECTURE SLIDESHOWS AS WELL AS THE
TEXTBOOK, AND MASTERINGBIOLOGY HOMEWORK ASSIGNMENTS DUE BEFORE CLASS. VARIOUS ACTIVE
LEARNING ACTIVITIES WERE USED IN THE CLASSROOM, INCLUDING CLICKER QUIZZES, THINK-PAIR-
SHARE, GROUP EXAMS, AND “REDUX” EXAMS (NEW EXAMS ON THE SAME MATERIAL, ALLOWING
STUDENTS TWO EXAM ATTEMPTS ON THE MATERIAL). STUDENT SCORES ON THE COMPREHENSIVE FINAL
EXAM FOR THE FLIPPED COURSE WERE SIGNIFICANTLY HIGHER THAN THE SCORES FROM A COMPARABLE
SEMESTER OF THE COURSE WITH A MORE TRADITIONAL FORMAT. A FLIPPED COURSE FORMAT IS NOW
BEING IMPLEMENTED FOR THE SECOND COURSE IN THE TWO-COURSE INTRODUCTORY BIOLOGY SERIES.

B POSTER 8

MINI-FIELD TRIPS PROMOTE OBSERVATION AND QUESTIONING
RUTH BUSKIRK, UNIVERSITY OF TEXAS, AUSTIN

HANDS-ON EXPOSURE TO ORGANISMS IN LABORATORY AND FIELD SETTINGS PROMOTES STUDENT
LEARNING BUT IS NOT PART OF OUR LARGE-ENROLLMENT INTRODUCTORY BIOLOGY COURSE. | OFFER
OPTIONAL ‘MINI FIELDTRIPS’ TO HAVE STUDENTS BECOME MORE AWARE OF ORGANISMS ON CAMPUS AND
RELATE THEIR OBSERVATIONS TO TOPICS DISCUSSED IN LECTURE CLASS. STUDENTS CAN JOIN ME FOR
FIFTEEN MINUTES AT A SPECIFIC LOCATION ON CAMPUS AT ONE OF SEVERAL ANNOUNCED TIMES (2-25
STUDENTS GENERALLY SHOW UP), AND WE LOOK AT SOME ASPECT OF THE LOCAL FLORA AND FAUNA.
AFTER STUDENTS OBSERVE AND DESCRIBE PATTERNS THEY SEE, | POSE A QUESTION. STUDENTS
SUGGEST POSSIBLE ANSWERS AND APPROACHES WITH WHICH THAT QUESTION COULD BE ANSWERED.
SOME EXAMPLES: DOES THE PRESENCE OF BALL MOSS HARM TREES? WHAT DO TURTLES DO WHEN ICE
FORMS ON THE POND? WHY ARE SOME OF THESE TREES IN BLOOM ALREADY? DAYS AND WEEKS LATER,
EVEN IN LATER SEMESTERS, STUDENTS COME UP TO ME AND REPORT THINGS THEY HAVE SEEN ON THEIR
OWN. THESE POPULAR MINI-FIELD-TRIPS HELP STUDENTS LEARN HOW TO OBSERVE AND ASK TESTABLE
QUESTIONS, AND | DON’T HAVE TO GIVE THEM A SINGLE POINT TO PROMOTE HIGHER THINKING.

A POSTER 9
TEACHING INTRODUCTORY BIOLOGY IN A SCALE-UP FORMAT: STUDENT

PERCEPTIONS AND LESSONS LEARNED
JEFF CARMICHAEL, UNIVERSITY OF NORTH DAKOTA

THE DEPARTMENT OF BIOLOGY AT THE UNIVERSITY OF NORTH DAKOTA (UND) NOW TEACHES ALL OF ITS
INTRODUCTORY AND CORE REQUIRED COURSES IN A NEW SCALE-UP CLASSROOM (STUDENT CENTERED
ACTIVE LEARNING ENVIRONMENT FOR UNDERGRADUATE PROGRAMS). THIS STUDY COMPARES
PERFORMANCE AND PERCEPTIONS OF LEARNING GAINS OF INTRODUCTORY BIOLOGY STUDENTS TAUGHT



IN A TRADITIONAL LECTURE-BOWL SETTING WITH STUDENTS TAUGHT IN THE NEW SCALE-UP
CLASSROOM. OVERALL AVERAGE EXAM PERFORMANCE WAS COMPARABLE AMONG STUDENTS TAUGHT IN
THE LECTURE-BOWL AND SCALE-UP SETTINGS. HOWEVER, THERE WAS A HIGHER PERCENTAGE OF “A”s
AND “F”s IN THE SCALE-UP CLASSES THAN IN THE LECTURE BOWL CLASSES. STUDENTS IN BOTH
CLASS SETTINGS REPORTED SIGNIFICANTLY HIGHER LEARNING GAINS FOR USING THE SCIENTIFIC
METHOD, INTERPRETING DATA, HAVING A GRASP OF MAJOR CONCEPTS, AND BEING INTERESTED IN THOSE
TOPICS AFTER TAKING THE CLASS THAN BEFOREHAND. INTERESTINGLY, STUDENTS IN THE SCALE-UP
SETTING RANKED THE EFFECTIVENESS OF IN-CLASS ACTIVE LEARNING ACTIVITIES RELATIVELY LOW
COMPARED TO LECTURES AND TEAM-BASED QUIZZES. HOWEVER, SCALE-UP STUDENTS REPORTED
HIGHER LEVELS OF ENGAGEMENT WITH THE COURSE AND FELT THAT THE CLASS SETTING HELPED THEM
THINK MORE DEEPLY ABOUT THE SUBJECTS THAN LECTURE ALONE. THESE RESULTS HAVE IMPLICATIONS
FOR INSTRUCTORS THINKING ABOUT CONVERTING THEIR CLASSES TO A SCALE-UP FORMAT.

B POSTER 10
TAKING IT OUTSIDE: INVESTIGATIVE BIOLOGY AS A MEANS OF TEACHING

EcoOLOGICAL PRINCIPLES
REBEKAH CHAPMAN, GEORGIA STATE UNIVERSITY

ECOLOGICAL PRINCIPLES ARE OFTEN TAUGHT IN A THEORETICAL FRAMEWORK IN THE TYPICAL LECTURE
FOR INTRODUCTORY BIOLOGY AND EVEN UPPER LEVEL ECOLOGY COURSES. WE HAVE TAKEN AN
INTEGRATIVE APPROACH BY HAVING LABS THAT ARE IN LINE WITH THE ECOLOGY COURSE AND THAT
HAVE STUDENT-LED INVESTIGATION AT THE CORE OF THEIR DEVELOPMENT. STUDENTS ARE INTRODUCED
TO CONCEPTS IN THE CLASSROOM, AND THEN THEY DESIGN EXPERIMENTS TO TEST MAJOR HYPOTHESES
IN THE LAB. STUDENTS ALSO PARTICIPATE IN DAYLONG FIELD LABS DURING WHICH THEY STUDY THE
PRINCIPLES OF COMMUNITY ECOLOGY BY ASSESSING FOREST AND STREAM HABITATS. THEIR RESEARCH
PAPERS ARE SHARED WITH THE CONSERVATION GROUP THAT MANAGES THE LAND ASSOCIATED WITH
THESE STREAM AND FOREST HABITATS, AND STUDENTS HAVE OPPORTUNITIES TO RETURN FOR MONTHLY
MONITORING. PRESENTING STUDENTS WITH THE MATERIALS BUT HAVING THEM DEVELOP THE RESEARCH
QUESTIONS AND ANALYZE REAL-WORLD DATA THEY ARE COLLECTING HAS BEEN VERY EFFECTIVE IN
HELPING THEM MASTER ASSOCIATED CONCEPTS. THEY ARE MORE ENGAGED AND EXCITED ABOUT THE
MATERIAL IN CLASS AND DEMONSTRATE IMPROVED MASTERY ON ASSESSMENTS.

A PoOosSTER 11

FLIPPING A LARGE INTRODUCTORY BIOLOGY CLASS, ROUND 2
JUNG CHOI, GEORGIA INSTITUTE OF TECHNOLOGY

IN FALL 2011 AND 2012, | TAUGHT TWO LARGE LECTURE SECTIONS OF OUR INTRO BIOLOGICAL
PRINCIPLES COURSE USING AN INVERTED OR "FLIPPED" CLASSROOM MODEL. FOR FALL 2012, 1
CONSTRUCTED A CLASS WEB PAGE AND OPEN EDUCATION RESOURCE:
HTTP://BIO1510.BIOLOGY.GATECH.EDU/ THAT SUMMARIZES ESSENTIAL POINTS, WITH 5-10 MIN
EMBEDDED VIDEO LECTURES THAT EXPLAIN KEY CONCEPTS, AND IN-CLASS ACTIVITIES THAT APPLY
THESE CONCEPTS. STUDENTS COMPLETED HOMEWORK ASSIGNMENTS IN MASTERING BIOLOGY BEFORE
THE CONCEPTS WERE ADDRESSED IN CLASS. CLICKER QUESTIONS AT THE START OF THE CLASS PERIOD
PROVIDED RETRIEVAL PRACTICE OR ADDRESSED COMMON MISCONCEPTIONS. FOR THE MAJORITY OF
CLASS TIME, STUDENTS WORKED IN SMALL GROUPS ON PROBLEMS AND CASE STUDIES. THE IN-CLASS
ACTIVITIES ENDED WITH CLICKER QUESTIONS THAT PROBED STUDENT RESULTS AND UNDERSTANDING
FROM THE ACTIVITIES. MORE DETAILS MAY BE FOUND ON MY BLOG: THE PAGE “INTRO Blo ToOPICS”
(HTTP://JCHOIGT.WORDPRESS.COM/INTRO-BIO-TOPICS/) LISTS POSTS OUTLINING MANY OF MY IN-CLASS
ACTIVITIES. ANALYSIS OF TESTS SHOWED THAT STUDENT PERFORMANCE ON FACTUAL RECALL



QUESTIONS WAS UNCHANGED FROM PRIOR YEARS (2009-2010), BUT THAT PERFORMANCE ON
APPLICATION/ANALYSIS QUESTIONS IMPROVED. STUDENT REACTIONS WERE STILL MIXED AT THE END OF
2012. SOME STUDENT THRIVED IN THE FLIPPED CLASSROOM ENVIRONMENT; OTHERS EXPRESSED
RESENTMENT. STUDENT EVALUATIONS OF MY TEACHING FOR THE FLIPPED CLASS HAD SIGNIFICANTLY
LOWER MEAN RATINGS COMPARED TO PREVIOUS YEARS.

B POSTER 12
NATIONAL EXPERIMENT IN UNDERGRADUATE SCIENCE EDUCATION (NEXUS) —
TEACHING AND ASSESSING A COMPETENCY BASED SCIENCE CURRICULUM WITH

CASE STUDIES
MICHAEL GAINES, UNIVERSITY OF MIAMI

THE HOWARD HUGHES MEDICAL INSTITUTE (HHMI)-FUNDED NATIONAL EXPERIMENT IN
UNDERGRADUATE SCIENCE EDUCATION (NEXUS) IS A PEDAGOGICAL EXPERIMENT TO CREATE AND
EVALUATE NEW COMPETENCY-BASED TEACHING MODULES FOR UNDERGRADUATE LIFE SCIENCE
EDUCATION. THIS CURRICULUM IS DESIGNED TO HELP STUDENTS ACHIEVE MASTERY OF EIGHT SCIENCE
COMPETENCIES OUTLINED IN THE 2009 AMERICAN ASSOCIATION OF MEDICAL COLLEGES (AAMC) —
HHMI ScIENTIFIC FOUNDATIONS FOR FUTURE PHYSICIANS (SFFP) REPORT AND ALSO TO HELP
STUDENTS GAIN AN INTERDISCIPLINARY PERSPECTIVE ON BIOLOGY. THESE COMPETENCIES INTEGRATE
BIOLOGICAL CONCEPTS WITH PRINCIPLES OF CHEMISTRY, MATHEMATICS, AND PHYsICS. NEXUS Is A
COLLABORATIVE EFFORT AMONG PURDUE UNIVERSITY, UNIVERSITY OF MARYLAND BALTIMORE COUNTY,
UNIVERSITY OF MARYLAND COLLEGE PARK, AND THE UNIVERSITY OF MIAMI (UM) WITH EACH
INSTITUTION DESIGNING A UNIQUE PART OF THIS INNOVATIVE CURRICULUM. AT UM WE HAVE
DEVELOPED CASE STUDIES THAT ARE TIGHTLY ALIGNED WITH THE SFFP COMPETENCIES. THE CASE
STUDIES PRESENT REAL WORLD SITUATIONS THROUGH NARRATIVES. AS STUDENTS READ THROUGH THE
STORY, THEY ANSWER ASSOCIATED QUESTIONS DRAWING UPON CROSS-DISCIPLINARY KNOWLEDGE AND
AN INTEGRATIVE UNDERSTANDING OF SCIENTIFIC CONCEPTS. WE HAVE DEVELOPED EIGHT CASE STUDIES
THUS FAR: BAD BLooD, DIABETES, EVOLUTION, FREEDIVING, MILK, OCEAN ACIDIFICATION, SMART
PILLS, AND STREP THROAT. WE USE STUDENT PERFORMANCE ON CASE STUDIES AND THEIR FEEDBACK
ON SURVEYS TO GAUGE STUDENT MASTERY OF THE SFFP COMPETENCIES.

A POSTER 13
Do BioLOGY LABS MATTER? COMPARING LEARNING GAINS, CLASS PERFORMANCE

AND SCIENCE ATTITUDES IN INTRODUCTORY BIOLOGY STUDENTS
NANCY GUILD AND CHRISTY FILLMAN, UNIVERSITY OF COLORADO, BOULDER

CLASS PERFORMANCE, LEARNING GAINS AND SCIENCE ATTITUDES WERE COMPARED IN STUDENTS
ENROLLED IN THE INTRODUCTORY MOLECULAR CELLULAR AND DEVELOPMENTAL BIOLOGY COURSE
(MCDB 1150) AT THE UNIVERSITY OF COLORADO, BOULDER. MOST STUDENTS WHO ENROLL IN THIS
COURSE (MAJORS AND NON-MAJORS) TAKE THE TRADITIONAL LAB COURSE THAT ACCOMPANIES MCDB
1150. SOME STUDENTS ONLY TAKE THE LECTURE COURSE AND A SMALL SUBSET OF MCDB 1150
STUDENTS TAKE A RESEARCH-BASED INTRODUCTORY LAB COURSE, THE PHAGE LAB. WE COMPARED THE
COURSE LEARNING GAINS IN THESE LAB GROUPS AND INCLUDED STUDENTS WHO APPLIED BUT DID NOT
ENROLL IN THE PHAGE LAB. BOTH PHAGE STUDENTS AND PHAGE LAB APPLICANTS HAD HIGHER-CLASS
PERFORMANCE AND LEARNING GAINS THAN THE OTHER LAB GROUPS. THE TRADITIONAL LAB STUDENTS
HAD HIGHER LEARNING GAINS THAN THE NON-LAB STUDENTS, EVEN THOUGH THE LAB COURSE AND
CURRICULUM IS SEPARATE FROM THE LECTURE COURSE.



B POSTER 14
TEACHING BACKWARDS, NAKED AND FLIPPED: WHAT DO STUDENTS FEEL HELPS

THEM LEARN?
ANGELA HODGSON, NORTH DAKOTA STATE UNIVERSITY

TO IMPROVE STUDENT UNDERSTANDING AND KNOWLEDGE RETENTION, MANY INNOVATIVE TEACHING
METHODS HAVE BEEN PROPOSED DURING THE LAST DECADE. MANY OF THESE METHODS ARE AIMED AT
MAKING THE PROCESS OF TEACHING MORE INTENTIONAL AND/OR THE CLASSROOM MORE ACTIVE. DURING
THE PAST FOUR YEARS, | HAVE BEEN WORKING TO INCORPORATE MANY OF THESE NEW APPROACHES TO
TEACHING INTO MY LARGE-ENROLLMENT (> 300 STUDENTS) INTRODUCTORY BIOLOGY COURSES,
INCLUDING BACKWARD DESIGN, TEACHING NAKED AND THE FLIPPED CLASSROOM. USING THE
BACKWARD DESIGN FRAMEWORK OF WIGGINS AND MCTIGHE (2005), | HAVE ORGANIZED MY FIRST
SEMESTER INTRODUCTORY BIOLOGY COURSE AROUND 5 “BIG QUESTIONS” AND THEIR ASSOCIATED
LEARNING OUTCOMES. EMBRACING THE “TEACHING NAKED” PHILOSOPHY OF JOSE BOWEN (201 1),
POWERPOINT SLIDES ARE ONLY USED TO SHOW IMPORTANT PICTURES; MOST CLASS TIME IS SPENT ON
ANNOTATING FIGURES, DATA AND GRAPHS, ON ACTIVE LEARNING ACTIVITIES, OR IN DISCUSSION. IN
ORDER TO MAKE TIME FOR MORE ACTIVE LEARNING IN MY CLASSROOM, | AM ALSO EMPLOYING THE
“FLIPPED CLASSROOM” MODEL (LAGE AND PLATT, 2000), WHICH REQUIRES STUDENTS TO READ BEFORE
COMING TO CLASS AND, OFTEN, WATCH A PRE-RECORDED VIDEO LECTURE. SO, DO ANY OR ALL OF THESE
TECHNIQUES CONTRIBUTE TO STUDENT LEARNING? WHILE | AM CURRENTLY ANALYZING ASSESSMENT
DATA FROM A VARIETY OF SOURCES, THIS POSTER WILL PRESENT THE VIEWPOINT OF THE STUDENT. FOR
THE PAST TWO YEARS, | HAVE ASKED THE STUDENTS HOW THEY THINK EACH OF THE CLASSROOM
TECHNIQUES OR RESOURCES THAT | USE CONTRIBUTES TO THEIR LEARNING. AN ANALYSIS OF THESE
DATA WILL BE SHOWN.

B POSTER 38
IMPROVING SCIENTIFIC THINKING AND EXPERIMENTAL DESIGN SKILLS IN

UNDERGRADUATE STUDENTS
ANGELA HODGSON, NORTH DAKOTA STATE UNIVERSITY
FIONA RAWLE, UNIVERSITY OF TORONTO AT MISSISSAUGA

IN THE PAST DECADE THERE HAVE BEEN IMPORTANT NATIONAL CALLS FOR CHANGES IN THE WAY WE
EDUCATE BIOLOGY STUDENTS IN ORDER TO IMPROVE SCIENTIFIC LITERACY AND BETTER PREPARE THEM
TO PRACTICE BIOLOGY IN OUR HIGHLY TECHNOLOGICAL WORLD (NRC, 2003; AAAS, 2011). THESE
REPORTS HIGHLIGHT THE IMPORTANCE OF INCORPORATING EXPLICIT SCIENTIFIC PROCESS SKILLS
TRAINING THROUGHOUT THE BIOLOGY CURRICULUM. OUR PROJECT, WHICH WAS FUNDED BY A
CATALYTIC GRANT, WAS DESIGNED TO PROVIDE A FRAMEWORK FOR INCORPORATING THE TEACHING OF
SCIENTIFIC PROCESS SKILLS INTO THE LECTURE AND LAB OF LARGE ENROLLMENT INTRODUCTORY
BIOLOGY COURSES. AT THE UNIVERSITY OF TORONTO-MISSISSAUGA, SCIENTIFIC THINKING
INSTRUCTIONAL MODULES WERE DESIGNED AND INCORPORATED INTO THE LECTURE COMPONENT OF THE
INTRODUCTORY BIOLOGY COURSE, WHILE AT NORTH DAKOTA STATE UNIVERSITY, INQUIRY LABS
EMPHASIZING SCIENTIFIC THINKING WERE INCORPORATED INTO THE LABORATORY COMPONENT OF THE
COURSE. TO ASSESS THE EFFECTIVENESS OF OUR CURRICULAR CHANGES WE USED THE EXPERIMENTAL



DESIGN ABILITY TEST (EDAT) AS A PRE- AND POST-TEST TO MEASURE SCIENTIFIC THINKING LEARNING
GAINS. WE WILL DISCUSS THE RESULTS FROM THESE PRE- AND POST-TEST MEASUREMENTS.

A POSTER 15
TEACHING TO THE TEST...OR TESTING TO TEACH: EXAMS REQUIRING HIGHER

ORDER THINKING SKILLS ENCOURAGE GREATER CONCEPTUAL UNDERSTANDING
JAMIE JENSEN, STEEN WOODARD, AND TYLER KUMMER, BRIGHAM YOUNG UNIVERSITY
MARK MCDANIEL, WASHINGTON UNIVERSITY, ST. LoUIs

IN ORDER TO TEST THE EFFECT OF EXAM FORMAT ON STUDENTS’ CONCEPTUAL UNDERSTANDING, LOW-
LEVEL AND HIGH-LEVEL QUIZZES AND EXAMS WERE GIVEN AND ANALYZED IN TWO SECTIONS OF AN
INTRODUCTORY BIOLOGY COURSE. EACH SECTION WAS TAUGHT IN A HIGH-LEVEL INQUIRY-BASED STYLE
BUT WAS ASSIGNED EITHER LOW-LEVEL, RECALL-TYPE QUIZZES AND EXAMS, OR HIGH-LEVEL DEEP
CONCEPTUAL UNDERSTANDING QUIZZES AND EXAMS FOR THE ENTIRETY OF THE SEMESTER. A SINGLE
FINAL EXAM CONSISTING OF 20 LOW-LEVEL AND 21 HIGH-LEVEL QUESTIONS WAS GIVEN TO BOTH
SECTIONS. WE HYPOTHESIZED THAT HIGH-LEVEL EXAMS WOULD ENCOURAGE DEEPER PROCESSING OF
THE INFORMATION BY STUDENTS IN PREPARATION FOR THE EXAM AND PREDICTED THAT THIS WOULD
LEAD TO GREATER UNDERSTANDING AS DEMONSTRATED BY HIGHER SCORES ON A COMMON FINAL EXAM.
RESULTS SHOWED THAT STUDENTS TAKING HIGH-LEVEL EXAMS DEMONSTRATED HIGHER RECALL OF
INFORMATION AS ASSESSED BY LOW-LEVEL ITEMS ON THE FINAL EXAM AS WELL GREATER DEEP
CONCEPTUAL UNDERSTANDING AS ASSESSED BY HIGH-LEVEL ITEMS ON THE FINAL EXAM; THIS LENDS
SUPPORT TO THE HIERARCHICAL NATURE OF BLOOM’S TAXONOMY AND THE INFLUENCE OF ASSESSMENT
FORMAT ON STUDENT LEARNING. IMPLICATIONS OF TRANSFER-APPROPRIATE PROCESSING AND THE
TESTING EFFECT ARE ALSO DISCUSSED.

B POSTER 16
VIDYO: USING HIGH DEFINITION, MULTIPOINT, ONLINE VIDEO CONFERENCING IN

THE BioLOGY CLASSROOM
CHARLES KAZILEK, ARIZONA STATE UNIVERSITY

INVESTIGATING THE POSSIBLE USES FOR HIGH-DEFINITION, MULTI-POINT, LOW-LATENCY VIDEO
CONFERENCING IN TEACHING AND LEARNING. POSSIBILITIES INCLUDE OUTSIDE SPEAKERS BROUGHT
INTO THE CLASSROOM, COLLABORATION WITH DISTANT PEERS, COLLABORATIVE STUDENT PROJECTS, AND
ONLINE FIELD TRIPS. THIS POSTER WILL REVIEW THE TECHNICAL SPECIFICATIONS, PREPARATION,
TECHNICAL ISSUES, AND COSTS.

A POSTER 17
INTRODUCTORY BIOLOGY INTERVENTIONS AND ACTIVE LEARNING IMPROVE

STUDENT LEARNING AND DECREASE STUDENT WITHDRAWALS
ANITA MANOGARAN, MICHELLE MYNELIEFF, MARTIN ST. MAURICE, AND THOMAS J.
EDDINGER, MARQUETTE UNIVERSITY



IN LARGE ENROLLMENT CLASSES, THERE IS CONCERN WHETHER THE WIDE VARIETY OF STUDENTS
RETAIN INFORMATION THAT THEY HAVE LEARNED. IN RECENT YEARS, MANY INSTRUCTORS HAVE BEGUN
TO INTEGRATE ALTERNATIVE METHODS SUCH AS CLASSROOM RESPONSE SYSTEMS IN HOPES TO
INCREASE STUDENT LEARNING. HERE, WE HAVE ASSESSED HOW CERTAIN “INTERVENTIONS” SUCH AS
PEER-REVIEWED WRITING ASSIGNMENTS, USE OF A CLASSROOM RESPONSE SYSTEM, AND EXAM
CORRECTIONS IMPROVE STUDENT LEARNING. TAKING ADVANTAGE OF OUR THREE-SECTION
INTRODUCTORY BIOLOGY COURSE, WE DESIGNED AN EXPERIMENTAL STUDY TO TEST THE POSSIBLE
BENEFITS OF THESE APPROACHES USING CONTROL AND EXPERIMENTAL VARIABLES ACROSS AND
BETWEEN SECTIONS. BASED ON OUR ASSESSMENT, STUDENTS SCORED HIGHER ON TOPICS LEARNED VIA
PEER REVIEWED WRITING ASSIGNMENTS RELATIVE TO LEARNING IN AN ACTIVE CLASSROOM DISCUSSION,
OR TRADITIONAL LECTURE. ADDITIONALLY, STUDENTS WHO CORRECTED EXAM QUESTIONS THAT THEY
ANSWERED WRONG SHOWED SIGNIFICANT IMPROVEMENT ON POST-EXAM ASSESSMENT COMPARED TO
THEIR NON-PARTICIPATING PEERS. ADDITIONALLY, ANALYSIS OF HISTORICAL DATA INDICATES
INTEGRATION OF THESE INTERVENTIONS HAVE SIGNIFICANTLY DECREASED STUDENT WITHDRAWAL
RATES. OUR DATA SHOWS THAT THESE INTERVENTIONS HAVE SIGNIFICANT STUDENT LEARNING
BENEFITS WITH ONLY MODERATE ADDITIONAL EFFORT BY INSTRUCTORS. IT IS ENVISIONED THAT THESE
INTERVENTIONS CAN BE EASILY INCORPORATED INTO ANY BIOLOGY COURSE, WITH SIMILAR SIGNIFICANT
IMPROVEMENT IN LEARNING OUTCOMES AND STUDENT RETENTION.

B POSTER 18
PULSE PARTNERSHIPS FOR CHANGE: MOVING FROM "VISION" TO "CHANGE" IN

UNDERGRADUATE LIFE SCIENCE EDUCATION
JENNY MCFARLAND, EDMONDS COMMUNITY COLLEGE

WHAT WILL IT TAKE TO BRING ABOUT THE NECESSARY TRANSFORMATION OF STEM HIGHER EDUCATION
DESCRIBED IN VISION AND CHANGE? PULSE (PARTNERSHIP FOR UNDERGRADUATE LIFE SCIENCES
EDUCATION) IS A JOINT EFFORT BY NATIONAL SCIENCE FOUNDATION (NSF), NATIONAL INSTITUTES OF
HEALTH (NIH) AND HOWARD HUGHES MEDICAL INSTITUTE (HHMI) TO STIMULATE SYSTEMIC CHANGES
WITHIN BIOLOGY DEPARTMENTS AT 2-YEAR AND 4-YEAR COLLEGES AND UNIVERSITIES, BASED ON THE
2011 REPORT VISION AND CHANGE IN UNDERGRADUATE BIOLOGY EDUCATION AND OTHER CALLS FOR
TRANSFORMATION OF LIFE SCIENCES EDUCATION. WE HAVE THE CHANGE MANDATE (THE PROBLEM). WE
HAVE THE CHANGE EVIDENCE (THE SOLUTIONS). WE NOW MUST IMPLEMENT AND INSTITUTIONALIZE,
SPECIFICALLY AT THE DEPARTMENTAL LEVEL, TEACHING PRACTICES THAT PROVIDE FOR THE 21ST
CENTURY VISION AND CHANGE LEARNING OUTCOMES. THE PULSE LEADERSHIP FELLOWS ARE TASKED
WITH FACILITATING PATHWAYS TO FOSTER CHANGE IN UNDERGRADUATE LIFE SCIENCE EDUCATION. THIS
POSTER WILL SHARE THE PROJECTS OF THE FOUR PULSE SUB-GROUPS AND OUR EFFORTS TO NETWORK
WITH OTHER GROUPS WHO HAVE A LONG HISTORY OF DOING THIS WORK, INCLUDING THE BLC.

A POSTER 19

GETTING AT THE IMPORTANT IDEAS IN METABOLISM USING MODELS
JOHN MERRILL, MICHIGAN STATE UNIVERSITY

FOR MANY YEARS MY CO-INSTRUCTORS AND | HAVE ENCOURAGED OUR STUDENTS TO FOCUS ON THE
IMPORTANT PRACTICES OF TRACING MATTER, TRACING ENERGY, AND TRACING INFORMATION IN COMPLEX
BIOLOGICAL PROCESSES. IN RELATION TO CELLULAR RESPIRATION AND PHOTOSYNTHESIS, WE
REPEATEDLY REMIND STUDENTS TO PAY ATTENTION TO “WHAT GOES IN”, “WHAT COMES OUT” (TRACING
MATTER) AND “WHAT ARE THE ENERGY RELATIONSHIPS” (TRACING ENERGY). HERE WE REPORT ON THE
USE OF SIMPLIFIED, STUDENT-GENERATED, BOX-AND-ARROW DIAGRAMS AS AN EFFECTIVE TOOL IN



ENCOURAGING STUDENTS TO SET ASIDE THEIR SEEMINGLY INTRACTABLE HABIT OF MEMORIZING DETAILS
IN FAVOR OF A BIGGER PICTURE/SYSTEMS APPROACH. STUDENTS ARE TASKED WITH REDUCING A
PROCESS TO ONE OR A FEW BOXES CONNECTED BY ARROWS, FOR EXAMPLE, “DRAW A SIMPLE BOX ON A
SHEET OF PAPER TO REPRESENT THE ENTIRE PROCESS OF GLYCOLYSIS. ADD ARROWS TO INDICATE
INPUTS AND OUTPUTS OF GLYCOLYSIS, LABELING EACH ONE. USE OPEN ARROWS TO INDICATE ENERGY
MANAGEMENT MOLECULES, AND CLOSED ARROWS TO INDICATE OTHER INPUTS AND OUTPUTS SUCH AS
SUBSTRATES AND PRODUCTS.” ALTHOUGH WE ARE UNABLE TO ASSESS THEIR MODELS INDIVIDUALLY
BECAUSE OF THE VERY LARGE NUMBER OF STUDENTS (400-500 PER SECTION), A CLOSELY COUPLED
SET OF CLICKER QUESTIONS IS ABLE TO PROBE THE OUTCOMES SURPRISINGLY WELL. PRELIMINARY
EXAM DATA SUGGEST IMPROVED SUMMATIVE OUTCOMES.

B POSTER 20

A (PAINFUL) HOMEWORK ASSIGNMENT
PETER MINORSKY, MERCY COLLEGE

I WAS RECENTLY ASKED BY A PROFESSIONAL SOCIETY TO HELP THEM IN ANSWERING A QUERY THEY HAD
RECEIVED FROM A UNIVERSITY LIBRARIAN CONCERNING A SPECIFIC INTERNET QUOTATION CONCERNING
WHETHER PLANTS FEEL PAIN. As | PERUSED INTERNET SOURCES RELATING TO “PLANT PAIN,” | SOON
REALIZED THAT MANY OF THE STUDIES, RESEARCHERS, AND QUOTATIONS RELATING TO THIS SUBJECT
WERE FICTIONAL. TWO QUOTATIONS, IN PARTICULAR, HAVE BEEN WIDELY DISSEMINATED ACROSS THE
WEB.

#1 “RESEARCHERS FROM MICHIGAN STATE UNIVERSITY HAVE ALSO RECENTLY DISCOVERED THAT
PLANTS HAVE A RUDIMENTARY NERVE STRUCTURE, WHICH ALLOWS THEM TO FEEL PAIN.”

#2 “PLANTS NOT ONLY SEEM TO BE AWARE AND TO FEEL PAIN, THEY CAN EVEN COMMUNICATE.”

ULTIMATELY, | TRACED THESE TWO WIDELY DISSEMINATED QUOTATIONS TO TWO ONLINE LAMPOONS!
ALTHOUGH | HAD WASTED SEVERAL HOURS OF MY LIFE TRACKING DOWN THE ORIGINAL SOURCES OF
THESE ‘“LIES,” IT OCCURRED TO ME THAT MY ENDEAVORS MIGHT FIND SOME UTILITY AS A PEDAGOGICAL
EXERCISE AIMED AT REINFORCING, IN STUDENTS’ MINDS, THE NEED FOR SKEPTICISM IN ACCEPTING ALL
INTERNET INFORMATION AS FACTUAL. | PRESENT A SERIES OF QUERIES THAT SHOULD LEAD STUDENTS
TO THE ULTIMATE SOURCES OF THESE QUOTATIONS.

A POSTER 21

INCREASING STUDENT SUCCESS USING ONLINE QUIZZING
REBECCA ORR, COLLIN COLLEGE, SPRING CREEK CAMPUS

ACCORDING TO A 2012 ACT REPORT; ONLY 31% OF STUDENTS DEMONSTRATED THE LEVEL OF SCIENCE
EXPERTISE NEEDED TO SUCCEED IN AN ENTRY-LEVEL COLLEGE COURSE. ADDITIONALLY, MANY
STUDENTS LACK THE STUDY SKILLS NECESSARY FOR SUCCESS IN AN INTRODUCTORY BIOLOGY COURSE
FOR SCIENCE MAJORS. WE FIND THAT FREQUENT USE OF REQUIRED PRE-EXAM ONLINE QUIZZING IS
EFFECTIVE IN INCREASING STUDENTS’> ABILITY TO RETRIEVE INFORMATION. SIMPLY TAKING 100% OF
THE OFFERED QUIZZES RESULTED IN A SIGNIFICANT DIFFERENCE OF 9-11 POINTS ABOVE THOSE
STUDENTS WHO DO NOT TAKE QUIZZES, EVEN IF THE STUDENTS DID NOT DO WELL ON THE QUIZZES
THEMSELVES. THE BENEFIT OF QUIZZING IS DEMONSTRATED TO BE SIGNIFICANT FOR STUDENTS OF
DIVERSE ACADEMIC ABILITIES. IN THE FALL 2012 SEMESTER, EFFORTS WERE SUCCESSFULLY MADE TO
SIGNIFICANTLY INCREASE STUDENT COMPLIANCE WITH REQUIRED QUIZZING. A SIGNIFICANTLY HIGHER
PERCENTAGE OF ABC vs. DFW GRADES WAS OBSERVED, AS WELL AS A SIGNIFICANT IMPROVEMENT IN



CLASS EXAM AVERAGES AS THE SEMESTER PROGRESSED. PRE-EXAM QUIZZING USING AN ONLINE
HOMEWORK PLATFORM IS AN EFFECTIVE WAY TO INCREASE STUDENT SUCCESS AND ALLOWS CLASS TIME
TO BE UTILIZED FOR TEACHING ACTIVITIES.

B POSTER 22

DRAWING TO LEARN: A CONCEPTUAL FRAMEWORK TO GUIDE BEST PRACTICES
KIM QUILLIN, SALISBURY UNIVERSITY

DO STUDENTS LEARN MORE WHEN THEY MAKE THEIR OWN DIAGRAMMATIC DRAWINGS AS FORMATIVE
EXERCISES IN BIOLOGY? THE ANSWER TURNS OUT TO BE COMPLICATED: IT DEPENDS. TO HELP MAKE
SENSE OF THE VARIABILITY IN THE DATA, | DEVELOPED A CONCEPTUAL FRAMEWORK COMBINING
SOURCES OF VARIABILITY IN DRAWING EXPERIENCES WITH TYPES OF COGNITIVE LOAD. | THEN USED
THIS CONCEPTUAL FRAMEWORK AS A STARTING POINT FOR IDENTIFYING VARIABLES THAT MIGHT BE
PARTICULARLY GOOD PREDICTORS OF SUCCESS OR FAILURE (IN TERMS OF LEARNING GAINS) IN
DRAWING EXERCISES. TO TEST MY FIRST SET OF PREDICTIONS, | CONDUCTED A SURVEY IN AN
INTRODUCTORY BIOLOGY COURSE TO MEASURE STUDENT EXPERIENCES AND PERCEPTIONS BEFORE AND
AFTER A DRAWING EXERCISE ON NATURAL SELECTION (N=175), VALIDATED BY THINK-ALOUD
INTERVIEWS (N=14). | WILL PRESENT MY PRELIMINARY RESULTS AT THE BLC. THE OVERALL GOAL OF
THIS WORK IS TO DEVELOP A SET OF BEST PRACTICES TO GUIDE THE USE OF DRAWING EXERCISES.
FURTHER, THE CONCEPTUAL FRAMEWORK DEVELOPED FOR DRAWING IS APPLICABLE TO OTHER TYPES OF
PROCESS SKILLS SUCH AS WRITING AND ORAL COMMUNICATION.

A POSTER 23
CURRICULUM MAPPING IN BIOLOGY EDUCATION: ALIGNING CURRICULUM GOALS

AND ASSESSING OUTCOMES
FIONA RAWLE, UNIVERSITY OF TORONTO AT MISSISSAUGA

OUR DEPARTMENT INITIATED AN ONGOING CURRICULUM MAPPING PROJECT (CMP) THREE YEARS AGO.
THE CMP HAS MULTIPLE GOALS, INCLUDING: (1) TO ESTABLISH A CURRICULUM FRAMEWORK THAT WILL
ACT AS A RESOURCE TO FACILITATE LEARNING OUTCOME ALIGNMENT; (2) TO FACILITATE THE INCREASED
INTEGRATION OF OUR CURRICULUM, AND TO ENCOURAGE CONTINUITY ACROSS COURSES AND ACROSS
YEARS; (3) TO FACILITATE AN INCREASED USE OF BACKWARDS DESIGN IN NEW COURSE DESIGN; (4) TO
FACILITATE CURRICULUM ASSESSMENT; (5) TO IDENTIFY GAPS IN ACHIEVING PROGRAM LEARNING
OUTCOMES; (6) TO GUIDE FUTURE PROGRAM REFORM; AND (7) TO FACILITATE OVERALL CRITICAL
REFLECTION ABOUT THE PROGRAM CURRICULUM. THIS POSTER WILL SHOWCASE SOME MAPS THAT HAVE
BEEN GENERATED THROUGH THE CMP AND WILL DETAIL THE PROCESS USED TO GATHER, DOCUMENT,
AND SHARE CURRICULUM DATA.

B POSTER 24
UNDERGRADUATE TEACHING ASSISTANTS HELP BRIDGE THE GAP BETWEEN



FACULTY AND STUDENTS
LAUREL ROBERTS AND JACALYN NEWMAN, UNIVERSITY OF PITTSBURGH

COLLEGE STUDENTS ARE OFTEN RELUCTANT TO SEEK HELP FROM FACULTY UNTIL THE TERM IS
NEARLY OVER. FACULTY, MEANWHILE, OFTEN FIND IT CHALLENGING TO MEET THE
EDUCATIONAL NEEDS OF THE HUNDREDS OF STUDENTS THEY INSTRUCT IN LARGE
INTRODUCTORY CLASSES. AT THE UNIVERSITY OF PITTSBURGH, MANY BIOLOGY FACULTY USE
UNDERGRADUATE TEACHING ASSISTANTS (UTAS) TO HELP ANSWER STUDENT QUESTIONS,
DEVELOP STUDENT-FOCUSED ACTIVE LEARNING MATERIALS, AND FACILITATE SMALL GROUP
REVIEW SESSIONS IN DORMITORIES. MANAGING A TEAM OF UTAS IS CHALLENGING BUT WORTH
THE EFFORT. THE UTAS REPORT INCREASED MASTERY OF BIOLOGICAL CONCEPTS, SPEAKING
SKILLS, AND A FEELING OF BEING PARTNERS WITH OTHER UTAS AND FACULTY. STUDENTS
BENEFIT FROM HAVING THEIR NEAR-PEERS EXPLAIN CONFUSING CONCEPTS AND RELATE HOW
THESE CONCEPTS WILL BE USED IN FUTURE COURSES. FACULTY BENEFIT FROM THE INFUSION
OF NEW APPROACHES TO REVIEWING CONCEPTS THEY THEMSELVES MASTERED YEARS AGO, AND
ALSO RECEIVE FEEDBACK FROM UTAS AS TO WHAT ARE THE MOST FRUSTRATING TOPICS FOR
STUDENTS. THIS POSTER WILL DESCRIBE OUR BIO IN THE DORMS (BID) PROGRAM AND OTHER
TECHNIQUES THAT WE HAVE DEVELOPED TO MAKE BEST USE OF THIS PREVIOUSLY UNTAPPED
RESOURCE.

A POSTER 25

IMPROVING STUDENT PERFORMANCE IN GENERAL BIOLOGY
JOAN SHARP, SIMON FRASER UNIVERSITY

A NATIONAL SCIENCE FOUNDATION-FUNDED STUDY HEADED BY CO-PRINCIPAL INVESTIGATORS SCOTT
FREEMAN AND MARY PAT WENDEROTH AT THE UNIVERSITY OF WASHINGTON IS INVESTIGATING
WHETHER INCREASED COURSE STRUCTURE CAN CLOSE THE ACHIEVEMENT GAP BETWEEN
UNDERREPRESENTED MINORITY STUDENTS AND OTHER STUDENTS. IN ADDITION TO UNIVERSITY OF
WASHINGTON, FIVE OTHER INSTITUTIONS ARE PARTICIPATING IN THIS STUDY: SIMON FRASER
UNIVERSITY, UNIVERSITY OF BRITISH COLUMBIA, EASTERN MICHIGAN UNIVERSITY, EVERETT
COMMUNITY COLLEGE, AND CALIFORNIA STATE UNIVERSITY—-FULLERTON. AT SFU, OUR GOAL IS TO
TEST WHETHER INCREASING COURSE STRUCTURE, BY INCREASING ACTIVE LEARNING ACTIVITIES DURING
LECTURE PERIODS, CAN IMPROVE STUDENT PERFORMANCE AND WHETHER THIS IMPROVEMENT IS
GREATER IN STUDENTS WITH REDUCED ENGLISH LANGUAGE FLUENCY SKILLS.

I AM TEACHING TWO LECTURE SECTIONS OF GENERAL BIOoLOGY BISC 102. IN BOTH SECTIONS,
STUDENTS COMPLETE DAILY READING QUIZZES BASED ON ASSIGNED TEXT READINGS. BOTH LECTURE
SECTIONS INCLUDE EXISTING ACTIVE LEARNING COMPONENTS: CLICKER QUESTIONS AND CLICKER-CASES
WITH SMALL GROUP DISCUSSION. THE REMAINDER OF THE MATERIAL IN THE CONTROL LECTURE
SECTION WILL BE DELIVERED IN TRADITIONAL LECTURE FORMAT, WHILE MATERIAL IN THE
EXPERIMENTAL LECTURE SECTION WILL BE LEARNED BY STUDENTS WORKING ALONE, IN PAIRS, AND IN
SMALL GROUPS TO COMPLETE WORKSHEETS, ANSWER ADDITIONAL CLICKER QUESTIONS, AND WORK
THROUGH PROBLEM SHEETS AND CASE STUDIES. TEACHING ASSISTANTS AND INSTRUCTORS MOVE
AROUND THE CLASSROOM TO ASSIST STUDENTS AND STUDENT GROUPS. STUDENTS AND STUDENT
GROUPS ARE CALLED ON AS VOLUNTEERS, FROM A RANDOMIZED CLASS LIST OR BY CLICKERS TO
RESPOND TO QUESTIONS OR TO SUMMARIZE SOLUTIONS TO THE PROBLEMS THEY HAVE BEEN WORKING
ON. STUDENTS IN BOTH LECTURE SECTIONS ARE COMBINED IN LAB AND TUTORIAL SECTIONS. BOTH
LECTURE SECTIONS WRITE SIMILAR MIDTERM EXAMS AND WRITE AN IDENTICAL FINAL EXAM TOGETHER.



B POSTER 26
FUELING A PASSION FOR DISCOVERY THROUGH BLOGGING IN UNDERGRADUATE

SCIENCE COURSES
JILL SIBLE AND GARDNER CAMPBELL, VIRGINIA TECH

A GOOD UNDERGRADUATE SCIENCE PROGRAM ENABLES ITS STUDENTS TO DEVELOP SCIENTIFIC MINDS
FILLED WITH DISCIPLINARY KNOWLEDGE AND ANALYTICAL TOOLS. ADD IN AN EXCELLENT RESEARCH
EXPERIENCE, AND A STUDENT ASSUMES THE SOMA OF A SCIENTIST, TECHNICALLY ADEPT AND WITH THE
STAMINA FOR EXHAUSTING INVESTIGATIONS. BUT HOW DOES ONE CULTIVATE THE SOUL OF A SCIENTIST
— A PERSON OF UNQUENCHABLE CURIOSITY AND REVERENCE OF NATURE? FOR THIS LAST OUTCOME, A
NEW MEDIUM MAY BE REQUIRED, ONE LESS BOUNDED BY SCIENTIFIC AND ACADEMIC CONVENTIONS. AT
VIRGINIA TECH, STUDENTS IN CELL BIOLOGY CLASSES BLOGGED WEEKLY ABOUT ANYTHING RELATED TO
THE COURSE. A RICH PROFUSION OF PERSONAL REFLECTION RESULTED, ONE THAT LINKS LIVING AND
LEARNING IN REFLECTIONS SUCH AS THE INFORMAL SHARING OF SCIENTIFIC KNOWLEDGE WHEN A
STUDENT IN THE CLASS EXPLAINS TO HER FRIEND WHY SHE FEELS FAINT AFTER A WORKOUT. THESE
NARRATIVES FORM AN AUTO-ETHNOGRAPHY OF THE GROWING SCIENTIFIC IMAGINATION. BY SHARING
THESE NARRATIVES, STUDENTS EXPERIENCE A COMMUNITY OF PRACTICE AND CURIOSITY AS EXPRESSED
IN MORE PERSONALLY AUTHENTIC REFLECTION. STUDENTS ENGAGE IN THE ELABORATION THAT
IDENTIFIES AS A CRUCIAL PART OF DEEP AND INTEGRATIVE LEARNING. THE PRACTICE OF BLOGGING IN
UNDERGRADUATE SCIENCE COURSES HAS EXCEEDED THE EXPECTATIONS TYPICALLY HELD FOR NEW
LEARNING TECHNOLOGIES. THE BLOGS MAY OR MAY NOT FACILITATE BETTER MEMORIZATION,
RETENTION OR RECALL, BUT THEY CERTAINLY PROMOTE INDEPENDENT SCIENTIFIC INQUIRY,
INTEGRATION AND EVALUATION. INITIALLY STUDENTS MAY BLOG BECAUSE IT IS REQUIRED; HOWEVER,
SOMEWHERE ALONG THE WAY, MOST STUDENTS BLOG BECAUSE THEY MUST — BECAUSE THEY HAVE
BECOME SCIENTISTS WITH SOMETHING TO SAY!

A POSTER 27

HANDS-ON RESTORATION AT LUREC
BREE SINES, LOYOLA UNIVERSITY

LOYOLA UNIVERSITY CHICAGO IS FORTUNATE ENOUGH TO HAVE AN ECOLOGY AND RETREAT CAMPUS
LOCATED 50 MILES WEST OF OUR LAKE SHORE CAMPUS. THIS PARCEL OF LAND INCLUDES DIVERSE
HABITAT, LIKE AN OAK-HICKORY WOODLAND, AN OAK SAVANNA, AND A CALCAREOUS FEN. MANY BIOLOGY
CLASSES HAVE DIRECTLY PARTICIPATED IN THE PLANNING, RESEARCH AND RESTORATION OF THE
LUREC HABITATS. THIS HANDS-ON APPROACH HAS ALLOWED MANY STUDENTS THE OPPORTUNITY TO
LEARN THE ECOLOGICAL, POLITICAL, AND SOCIAL ASPECTS OF RESTORATION. STUDENTS HAVE BEEN
ABLE TO EXPERIENCE A WIDE RANGE OF OPPORTUNITIES, FROM MEASURING THE SPECIES RICHNESS OF
BIRDS AT LUREC TO PUBLICALLY PRESENTING THEIR RESTORATION PLAN TO FIFTY PEOPLE AT A
LUNCHEON. THE GOAL OF THE LUREC RESTORATION IS TO CONTINUE TO KEEP THE STUDENTS
INVOLVED IN ALL ASPECTS OF THE RESTORATION WORK. STUDENTS WILL CREATE, RESEARCH AND
WITNESS THE TRANSITION OF A BUCKTHORN-DOMINATED WETLAND TO A HIGHLY DIVERSE AND
FUNCTIONING CALCAREOUS FEN.



B POSTER 28

FLIPPING THE GENERAL CHEMISTRY CLASSROOM
MATTHEW STOLTZFUS, OHIO STATE UNIVERSITY

THE “FLIPPED” CLASSROOM HAS RECEIVED MUCH ATTENTION RECENTLY AMONG EDUCATORS AS AN
INNOVATIVE METHOD TO IMPROVE INSTRUCTION IN ORDER TO MAKE THE CLASSROOM MORE STUDENT-
CENTERED (BERGMAN AND SAMS, 2009; MORGAN, 2011; OVERMEYER, 2010). IN BRIEF, THE FLIPPED
CLASSROOM MAKES USE OF VIDEO/SCREEN CAPTURING TECHNOLOGY TO CAPTURE CONTENT RICH
LECTURES, MAKING THEM STUDENT HOMEWORK. AS A RESULT, FORMAL LECTURE TIME IN THE
CLASSROOM IS DRASTICALLY REDUCED, ALLOWING A MORE ACTIVE LEARNING ENVIRONMENT
CONSISTING OF DEMONSTRATIONS, PROBLEM-BASED LEARNING, CRITICAL THINKING ETC. TO BE
INTRODUCED WITHOUT SACRIFICING PRECIOUS INSTRUCTIONAL TIME TO LECTURING. THE FLIPPED
CLASSROOM IS NOT A SPECIFIC PRESCRIPTIVE METHODOLOGY TO TEACHING; INSTEAD, FLIPPING THE
CLASSROOM IS FOCUSED ON THE LEARNING ACTIVITIES THAT OCCUR IN THE CLASSROOM BEYOND
TRADITIONAL LECTURE. THE FLIPPED CLASSROOM DISCUSSED IN THIS PRESENTATION WAS
IMPLEMENTED IN LARGE (N > 300) UNIVERSITY LECTURE CLASSES. THE AIM OF THIS PRESENTATION IS
TO DISCUSS BEST PRACTICES AND CHALLENGES OF IMPLEMENTING THE “FLIPPED” CLASSROOM IN
GENERAL CHEMISTRY AND HOW TO ADMINISTER A "FLIPPED" CHEMISTRY CLASSROOM AT THE HIGH
SCHOOL OR UNIVERSITY LEVEL.

A POSTER 29
MSU’s MASSIVE OPEN ONLINE COURSE ON THE FOUNDATIONS OF SCIENCE:

EDUCATION FOR THE COMMUNITY & THE COMMUNITY FOR EDUCATION
STEPHEN THOMAS, MICHIGAN STATE UNIVERSITY

MICHIGAN STATE UNIVERSITY HAS RECEIVED A GRANT FROM THE GATES FOUNDATION AND
DESIRE2LEARN TO PRODUCE A MASSIVE OPEN ONLINE COURSE ENTITLED FOUNDATIONS OF SCIENCE.
THE FOUNDATIONS OF SCIENCE MOOC FOCUSES ON THE DEVELOPMENT OF FUNDAMENTAL CRITICAL-
THINKING AND REASONING SKILLS THAT CAN SERVE AS A BASIS FOR INCREASING STUDENTS’ EFFECTIVE
DECISION MAKING ABOUT SCIENCE.

DEVELOPMENT OF THE COURSE HAS BEEN OPEN TO UNIVERSITY FACULTY, WHO CAN VIEW OBJECTIVES
AND CONTENT AND CAN ALSO DESIGN RESEARCH QUESTIONS TO TEST THE EFFICACY OF THIS NEW
EDUCATIONAL MODEL. THE FUNDING FROM THE GATES FOUNDATION AND DESIRE2LEARN HAS
CATALYZED A DISCUSSION AT MSU BY PROVIDING FUNDING NOT ONLY FOR THE DEVELOPMENT OF THE
MOOC BUT ALSO FOR NINE PART-TIME GRADUATE FELLOWSHIPS. THE UNIVERSITY, IN RESPONSE, HAS
PROVIDED TWO GRADUATE FELLOWSHIPS DEDICATED TO COURSE ASSESSMENT AND STUDENT DIVERSITY /
ACCESSIBILITY AND HAS ALSO PROVIDED SUPPORT FOR A GRADUATE-LEVEL COURSE TO TRAIN FACULTY
AND GRADUATE STUDENTS IN ONLINE PEDAGOGY. TO FACILITATE CAMPUS DISCUSSION ABOUT MOOC
PHILOSOPHY AND PEDAGOGY, WE HAVE ALSO CREATED A UNIVERSITY STUDY GROUP WITH OVER FIFTY
FACULTY, STAFF, AND STUDENTS INVOLVED. THIS GROUP HOLDS ONGOING DISCUSSIONS ABOUT THE
CHALLENGES WE FACE AND THE LESSONS LEARNED IN THE PRODUCTION OF THE MOOC AND THE
COMMUNITY SURROUNDING IT.

B POSTER 30
PUTTING IT ALL TOGETHER: USING ACTIVE LEARNING AND GRADUATE TA
TRAINING TO ENHANCE UNDERGRADUATE BIOLOGY EDUCATION



BINABEN VANMALI, CHRISTIAN D. WRIGHT, KEGAN REMINGTON, KATHY HILL, AND MILES
ORCHINIK, ARIZONA STATE UNIVERSITY

TO CREATE MORE SCIENTIFICALLY LITERATE CITIZENS AND THE NEXT GENERATION OF LIFE SCIENCES
PROFESSIONALS, THE SCHOOL OF LIFE SCIENCES AT ARIZONA STATE UNIVERSITY IS TRANSFORMING
THE WAY WE TEACH UNDERGRADUATES AND TRAIN GRADUATE TEACHING ASSISTANTS (TAs). To
FACILITATE THESE TRANSFORMATIONS, WE HAVE IMPLEMENTED SEVERAL KEY MEASURES DESIGNED TO
IMPROVE TEACHING AND LEARNING. WE BUILT AN INTERACTIVE, STUDENT-CENTERED ACTIVE LEARNING
CLASSROOM (ALC) IN WHICH STUDENTS SHARE TOUCHSCREEN PCS AND ACCESS TO FOUR PROJECTORS,
PROVIDING A JUST-IN-TIME CONTEXT. THE ALC SESSIONS ARE PAIRED WITH LARGE LECTURE COURSES
AND ENABLE STUDENT-CENTERED, INQUIRY-DRIVEN LEARNING THAT USES ACTIVITIES BASED ON CASES,
REAL DATA, SIMULATIONS, MODELS, ETC. THESE SMALL COLLABORATIVE LEARNING GROUPS IN THE ALC
ARE LED BY TAS TRAINED WITH OUR INNOVATIVE TA (ITA) PROGRAM. THE ITA PROGRAM BOOSTS
ACTIVE LEARNING WITHIN OUR CLASSROOMS AND FACILITATES LONG-TERM CHANGES IN FACULTY
TEACHING WHILE ALSO DEVELOPING FUTURE FACULTY MEMBERS WHO WILL EXCEL AT TEACHING AND
RESEARCH. FACULTY MEMBERS SUBMIT PROPOSALS THAT INDICATE HOW ITAS WILL PROMOTE TEACHING
INNOVATION IN LARGE, UPPER-DIVISION CORE COURSES. ITAS COMPLETE A GRADUATE COURSE—
SCIENTIFIC TEACHING—THAT INTRODUCES THEM TO LEARNING THEORIES AND COLLEGIATE SCIENCE
TEACHING WITH A FOCUS ON ACTIVE LEARNING STRATEGIES. THE ITAS APPLY THESE THEORIES AND
STRATEGIES TO THEIR CLASSROOMS.

A POSTER 31

MODELING THE COMPLEXITY OF DNA REPLICATION
SUSAN WARNER, COMMUNITY COLLEGE OF BALTIMORE COUNTY

STUDENTS OFTEN STRUGGLE TO UNDERSTAND DNA REPLICATION — NOT ONLY THE INTRICATE PROCESS,
BUT ALSO THE ARRAY OF ENZYMES AND THE COMPLEXITY OF THE SYSTEM. USING A GAME OF DNA
REPLICATION RACES AND GETTING THE STUDENTS UP AND MOVING SEEMS TO HELP. THE STUDENTS ARE
ASSIGNED TO PLAY THE ROLE OF EACH ENZYME INVOLVED, AND OTHERS BRING IN THE APPROPRIATE
NUCLEOTIDES TO THE REPLICATION PROCESS. HAVING A RACE INCREASES THE CHALLENGE AND GETS
THE STUDENTS MORE ENGAGED. MISTAKES ARE PENALIZED, ESPECIALLY IF THEY ARE NOT REPAIRED BY
THE REPAIR ENZYMES. BUT THEY ARE THE BASIS FOR EVOLUTION, SO WHAT THE MISTAKES ARE AND
WHAT IS THE CONSEQUENCE CAN BE ANALYZED AS WELL. THIS IS A WORK IN PROGRESS AND CAN BE
MADE MORE OR LESS COMPLEX AS NEED BE. THE PROCESSES OF TRANSCRIPTION AND TRANSLATION
WILL HOPEFULLY BE ADDED IN THE FUTURE.

OVER THE PAST 3 YEARS WE HAVE IMPLEMENTED A RESEARCH-BASED LABORATORY FOR INCOMING
FRESHMAN BIOLOGY STUDENTS. ONE WAY IN WHICH WE ARE ASSESSING THE RESULTS OF THIS
PROGRAM IS THROUGH A REQUIRED BLOGGING ACTIVITY. THE BEARS IN THE SEA BLOG COLLECTS THE
THOUGHTS OF 24 STUDENTS DURING A SHARP LEARNING CURVE AND COMPLETION OF A SCIENTIFIC
DISCOVERY. STUDENTS WERE TOLD TO BLOG REGULARLY DURING THE FALL AND SPRING SEMESTERS
ABOUT ANY TOPIC CONCERNING THE COURSE. THE COURSE CONSISTS OF A WET LAB PORTION IN THE
FALL, IN WHICH BACTERIOPHAGE ARE COLLECTED AND ANALYZED, AND A GENOMICS PORTION IN THE
SPRING, IN WHICH THE GENOME OF ONE NEWLY DISCOVERED BACTERIOPHAGE IS SEQUENCED, FULLY
ANNOTATED, AND SUBMITTED TO GENBANK. WHAT CAN WE DISCOVER ABOUT STUDENT LEARNING BY
ANALYZING THESE BLOGS? THE QUALITATIVE RESEARCH SOFTWARE NVIVO IS USED TO CLASSIFY AND
ANALYZE RECURRING THEMES FOUND IN THE STUDENT COMMENTS. THIS POSTER WILL OUTLINE THE



MECHANICS OF USING NVIVO FOR THIS TYPE OF INVESTIGATION AND THE PRELIMINARY RESULTS THAT
HAVE BEEN OBTAINED.

B POSTER 32
TRAINING THE NEXT GENERATION OF BIODIVERSITY SCIENTISTS AT GEORGE

MASON UNIVERSITY
ANDREA WEEKS, GEORGE MASON UNIVERSITY

THE UNDERGRADUATE BIOLOGY PROGRAM AT GEORGE MASON UNIVERSITY LAUNCHED ITS REVISED
CORE CURRICULUM IN 2011 TO UPDATE THE ESSENTIAL SET OF CONCEPTS AND SKILLS EACH STUDENT
RECEIVES IN LINE WITH THE RECOMMENDATIONS OF AAAS (2011). FACULTY HAVE DESIGNATED
EVOLUTION AS A CENTRAL CONCEPT FOR THE NEW CURRICULUM AND HAVE IDENTIFIED THE ABILITY TO
ANALYZE, INTERPRET AND COMMUNICATE SCIENTIFIC DATA AS THE SKILLS MOST IN NEED OF
STRENGTHENING AMONG OUR MAJORS. TWO COURSES WERE CREATED TO INCORPORATE NEW CONTENT
AND PEDAGOGICAL STRATEGIES, SUCH AS WEEKLY SMALL GROUP DISCUSSION SECTIONS (< 25
STUDENTS), TO ACHIEVE THESE PROGRAMMATIC GOALS. ONE OF THESE, BIODIVERSITY, COVERS
ESSENTIAL INFORMATION ABOUT THE DIVERSITY OF LIFE AT THE ORGANISMAL LEVEL THAT ALL BIOLOGY
MAJORS SHOULD KNOW. IN THE PROCESS OF INCLUDING BIOLOGY CONTENT FROM OTHER RETIRED
COURSES, WE HAVE ADDED CONCEPTS THAT EITHER WERE NOT COVERED OR NOT EMPHASIZED BY THESE
FORMER COURSES BUT THAT WE BELIEVE ARE NONETHELESS ESSENTIAL FOR A LIBERAL AND 21°"
CENTURY EDUCATION IN BIOLOGY. MOREOVER, IN SMALL GROUP DISCUSSION SECTIONS, WE HAVE
DEVELOPED SUCCESSFUL TEACHING STRATEGIES THAT ARE HELPING MORE STUDENTS ACHIEVE FLUENCY
IN WRITTEN SCIENCE COMMUNICATION AND REAL-WORLD STATISTICAL ANALYSIS OF STUDENT-
GENERATED EXPERIMENTAL DATA.

A POSTER 33
CHALLENGES IN DEVELOPING AN ONLINE BIOLOGY COURSE WITH A HANDS-ON

LABORATORY
CAROLYN M. WETZEL, HOLYOKE COMMUNITY COLLEGE

ONLINE COURSE DELIVERY IS A FAST-EMERGING AREA OF HIGHER EDUCATION. LABORATORY
BIOLOGICAL SCIENCE COURSES ARE PARTICULARLY CHALLENGING TO CONVERT TO ONLINE FORMAT DUE
TO THE HISTORICALLY AND PEDAGOGICALLY IMPORTANT HANDS-ON NATURE OF THE MATERIAL. BIOLOGY
IS THE STUDY OF LIFE, AND STUDENT INTERACTIONS WITH A COMPUTER SCREEN WILL NEVER REPLACE
THE EXPERIENCE THEY GAIN FROM PHYSICALLY HANDLING LIVING ORGANISMS AND THE TOOLS USED BY
BIOLOGISTS TO STUDY THEM. THE CHALLENGE THUS BECOMES HOW TO INCORPORATE MEANINGFUL
HANDS-ON EXPERIENCES INTO AN ONLINE COURSE IN WHICH THE STUDENT IS WORKING ALONE WITH
ONLY INTERNET CONNECTION TO THE INSTRUCTOR AND OTHER STUDENTS. MY CURRENT RESEARCH
PROJECT IS TO DEVELOP SUCH LABS FOR AN INTRODUCTORY BIOLOGY CLASS FOR NON-MAJORS AND
ASSESS THEIR EFFECTIVENESS AT MEETING EDUCATIONAL AND INSTITUTIONAL OBJECTIVES. THE
COURSE CONTENT WILL BE ORGANIZED AROUND TOPICS IN LIFE SCIENCE THAT ANY MEMBER OF
LITERATE SOCIETY SHOULD BE KNOWLEDGEABLE ABOUT, DRAWING FROM HEALTH, BIODIVERSITY, AND
THE ENVIRONMENT. THE PROCESS OF DOING SCIENCE BY OBSERVATION AND HYPOTHESIS-BASED
INQUIRY WILL BE EMPHASIZED THROUGHOUT. PRESENTED WILL BE A DESCRIPTION OF THE CHALLENGES
AND POSSIBLE SOLUTIONS THAT | AM EXPLORING, AND VISITORS WILL HAVE A CHANCE TO PARTICIPATE
IN A SURVEY.



B POSTER 34
Evo IN THE NEWS: TEACHING TOWARD STUDENT UNDERSTANDING OF THE

RELEVANCE OF EVOLUTIONARY SCIENCE
JASON WILES AND LYNN INFANTI, SYRACUSE UNIVERSITY

THIS INVESTIGATION EVALUATED THE USE OF THE PEDAGOGICAL TOOL “EVO IN THE NEWS” AND ITS
IMPACT ON ATTITUDES TOWARD AND KNOWLEDGE OF BIOLOGICAL EVOLUTION IN A SAMPLE OF
UNDERGRADUATE, NON-MAJOR BIOLOGY STUDENTS AT A LARGE, PRIVATE RESEARCH UNIVERSITY. "EVO
IN THE NEWS" IS PART OF THE UNDERSTANDING EVOLUTION WEBSITE, WHICH CONSISTS OF A
COLLECTION OF ARTICLES AND VIDEOS THAT LINK CURRENT EVOLUTION-BASED RESEARCH TO
SOLUTIONS TO REAL-WORLD PROBLEMS. IN ADDITION, THIS STUDY EXAMINED STUDENTS’ ATTITUDES
TOWARD AND KNOWLEDGE OF EVOLUTION AT THE BEGINNING OF A SECOND SEMESTER INTRODUCTORY
BIOLOGY COURSE. BOTH THE INITIAL ATTITUDES AND KNOWLEDGE, AS WELL AS THE CHANGES, WERE
MEASURED USING THE EVOLUTIONARY ATTITUDES AND LITERACY SURVEY (EALS). AT THE CONCLUSION
OF THE SEMESTER, STUDENT PARTICIPANTS IN THE TREATMENT GROUP SHOWED SIGNIFICANT
IMPROVEMENT IN EALS CONSTRUCTS REGARDING THEIR ATTITUDES TOWARD EVOLUTIONARY SCIENCE
AND THE RELEVANCE OF EVOLUTION, AND ALSO IN AT LEAST ONE EVOLUTIONARY KNOWLEDGE
CONSTRUCT — THAT OF GENETIC LITERACY. ADDITIONAL FINDINGS DEMONSTRATED A SIGNIFICANT
CORRELATION BETWEEN POSITIVE ATTITUDES TOWARD EVOLUTION AND KNOWLEDGE OF EVOLUTION.
ALSO, SIGNIFICANT CORRELATIONS WERE FOUND BETWEEN STUDENT ACHIEVEMENT AND POSITIVE
ATTITUDES TOWARD/KNOWLEDGE ABOUT EVOLUTION.

A POSTER 35
PLURIS: PURPOSEFUL LEARNING IN UNDERGRADUATE RESEARCH AND

INDEPENDENT STUDIES
KATHY S. WILLIAMS AND BROCK S. ALLEN, SAN DIEGO STATE UNIVERSITY

PLURIS: PURPOSEFUL LEARNING IN UNDERGRADUATE RESEARCH AND INDEPENDENT STUDIES PLURIS
AIMS TO IMPROVE THE COST-EFFECTIVENESS AND ACADEMIC CONSISTENCY AND AUDITABILITY OF
UNDERGRADUATE STEM INDEPENDENT STUDY AND RESEARCH ACTIVITIES BY DESIGNING EXPERIENCES
THAT CLARIFY PURPOSEFUL LEARNING SO THAT THESE ACTIVITIES CAN BE OFFERED TO LARGER
NUMBERS AND DIVERSITIES OF STUDENTS. WE PROPOSE THAT THIS PROCESS CAN BE APPLIED TO MANY
TYPES OF INDEPENDENT STUDIES, SUCH AS COMPLETING RESEARCH PROJECTS WITHIN COURSES,
CARRYING OUT INTERNSHIP ACTIVITIES, AND CONDUCTING SUPERVISED LAB- OR FIELD-BASED
RESEARCH PROJECTS.

THIS PROJECT AIMS TO HELP FACULTY AND STUDENTS: ELUCIDATE OPPORTUNITIES FOR LEARNING IN
HOST PROJECTS AND TO RECRUIT STUDENTS; ALIGN INDIVIDUAL STUDENT LEARNING AGENDAS WITH
GOALS OF SUPERVISING FACULTY OR INSTITUTIONAL REQUIREMENTS; CLARIFY INTENDED STUDENT
LEARNING OUTCOMES; USE CLEAR ASSESSMENT TECHNIQUES TO MONITOR AND DOCUMENT ACTUAL
LEARNING OUTCOMES. EXPECTED OUTCOMES INCLUDE 1) PROVIDING A MODEL TO ENHANCE CURRENT
SCIENCE EDUCATION EFFORTS WITHIN AND BEYOND THE UNIVERSITY, 2) FORMING A COLLABORATION
AMONG SCIENTISTS, EDUCATORS, AND EDUCATIONAL TECHNOLOGY PROFESSIONALS TO FURTHER



DEVELOP THE SCIENCE EDUCATION EXPERTISE OF STEM FACULTY, AND 3) ENCOURAGING
UNDERGRADUATE, POSTDOCTORAL, AND FACULTY RESEARCHERS TO THINK METACOGNITIVELY ABOUT
LIBRARY-TO-BENCH RESEARCH EXPERIENCES AND LEARNING IN GENERAL. WE ARE SEEING ALL THREE
HAPPEN, EVEN IN THE PROJECT'S EARLY STAGES, IN BIOLOGY AND ACROSS DEPARTMENTS AND
COLLEGES AT OUR UNIVERSITY.

B POSTER 36
AN INNOVATIVE, CONCEPTUALLY-THEMED INTRODUCTORY MAJORS

BIOLOGY COURSE AT A LARGE, DIVERSE UNIVERSITY

CHRISTIAN D. WRIGHT, BINABEN VANMALI, VALERIE STOUT, MICHAEL ANGILLETTA,
CHRISTOFER BANG AND MILES ORCHINIK, ARIZONA STATE UNIVERSITY

TO CREATE MORE SCIENTIFICALLY LITERATE CITIZENS AND THE NEXT GENERATION OF RESEARCHERS,
TEACHERS AND CLINICIANS, THE SCHOOL OF LIFE SCIENCES AT ARIZONA STATE UNIVERSITY IS
TRANSFORMING ITS CURRICULUM. WE HAVE A MULTI-PRONGED STRATEGY FOR EDUCATION REFORM
INFORMED BY NAS/HMMI SUMMER INSTITUTES, NRC REPORTS (E.G., BIO 2010 AND THINKING
EVOLUTIONARILY), AND VISION AND CHANGE. WE ARE LAUNCHING A TWO-SEMESTER INTRODUCTORY
BIOLOGY SEQUENCE FOR MAJORS (BIO 281 & 282). THE YEARLONG COURSE IS PROBLEMS-ORIENTED
AND BUILT AROUND A LIMITED NUMBER OF CLEARLY DEFINED LEARNING OUTCOMES AND BASIC
COMPETENCIES, INCLUDING WRITING, COMPUTATION, AND NATURE OF SCIENCE. THE COURSE WILL
REPLACE ONE LECTURE PER WEEK WITH STUDENT-CENTERED ACTIVITIES IN A ROOM DESIGNED FOR
ACTIVE LEARNING, AND WILL INCORPORATE ADDITIONAL INQUIRY-BASED LABS. LECTURES WILL BE
PHASED OUT AS WE “FLIP” THE COURSES, WITH MOST INFORMATION TRANSFER OCCURRING OUTSIDE
THE CLASSROOM. INSTRUCTORS WILL USE TRADITIONAL LECTURE TIME TO CONFRONT MISCONCEPTIONS
AND CHALLENGE STUDENTS TO APPLY COURSE-RELATED CONCEPTS TO ANSWER REAL-WORLD,
SOCIETALLY RELEVANT QUESTIONS. THE COURSE INCORPORATES ADAPTIVE TESTING TO PROVIDE
FREQUENT ASSESSMENT AND FEEDBACK TO BOTH THE STUDENT AND THE INSTRUCTOR. ADDITIONALLY,
STUDENTS TAKING BIO 281 WILL CO-ENROLL IN FIRST-YEAR COMPOSITION COURSES AND STATISTICS
FOR BIOSCIENCES. WE PRESENT A MORE DETAILED DESCRIPTION OF THE REFORM EFFORTS FOR THIS
COURSE.

A POSTER 37
QUANTITATIVE LEARNING IN BioLOGY UsING PEER-LED LEARNING

GROUPS
ALYSON ZEAMER, UNIVERSITY OF TEXAS, SAN ANTONIO

THE UNIVERSITY OF TEXAS AT SAN ANTONIO HAS ADOPTED A NEW QUALITY ENHANCEMENT PLAN
(QEP) TO ADDRESS THE CRITICAL NEED FOR STUDENTS TO MASTER QUANTITATIVE LITERACY AND
REASONING SKILLS AND LEARN TO COMMUNICATE THEIR RESULTS TO OTHERS. IN THE BIOLOGY
DEPARTMENT, WE WANTED TO EXPOSE STUDENTS TO THIS TYPE OF THINKING AS EARLY AS POSSIBLE, SO
WE’VE INTEGRATED THESE CONCEPTS INTO THE FRESHMAN-LEVEL BIOSCIENCES | COURSE. IN ADDITION
TO THE LECTURE PORTION OF THE COURSE, STUDENTS ENROLL IN A MUCH SMALLER 1-HOUR WEEKLY
QUANTITATIVE LEARNING (QL) SECTION. EACH SECTION HAS AN UNDERGRADUATE QL LEADER TRAINED
IN SMALL GROUP FACILITATION, AND SIX GROUPS OF 4-5 STUDENTS EACH. THE GOAL OF EACH QL
LEADER IS TO FACILITATE PEER-LED GROUP LEARNING AND ENSURE GROUPS ARE STAYING ON TRACK
AND WORKING COHESIVELY. EACH WEEK THE STUDENTS HAVE A SERIES OF QUANTITATIVE BIOLOGY
PROBLEMS WHICH THEY WORK TOGETHER IN THEIR SMALL GROUP, AND WHICH THEY THEN MUST
INDIVIDUALLY PRESENT TO THE CLASS. THE IN-CLASS GROUP LEARNING IS VITAL TO THEIR
COMPREHENSION OF THE MATERIAL BECAUSE THEY MUST UNDERSTAND THE CONCEPTS WELL ENOUGH
TO TEACH IT TO THEIR PEERS. WE ARE CURRENTLY IN OUR FIFTH SEMESTER OF IMPLEMENTING THE QL



SESSIONS, AND ARE CONTINUALLY STRIVING TO UPDATE THE CONTENT AND FORMAT OF THE QLS TO FIT
OUR STUDENTS’ NEEDS. THE POSTER WILL DESCRIBE THE CHALLENGES WE HAVE FACED IN
IMPLEMENTING QL MATERIAL IN A LARGE LECTURE COURSE, DESCRIBE THE ORGANIZATION OF THE QL
SESSIONS, AND GIVE EXAMPLES OF THE WEEKLY QL ASSIGNMENTS.



